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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1, 2, 4 - 5, 7 and 20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hardgrove et al. (US 5,407,092) . 

For claim 1, Hardgrove et al. discloses a pressure vessel liner comprising a tubular trunk 
6 having end openings at opposite ends of the trunk; the trunk having a plurality of head plates 
joined to the trunk at the opposite ends and closing the end openings of the trunk, respectively as 
shown in Fig. 1 and stated in column 4, lines 23 - 26; and a reinforcing member 9, 1 1 and 21 
fixedly provided in an interior space formed by the trunk and the head plates and dividing the 
interior of space into a plurality of spaces (24 and the interior of the reinforcing member), 
wherein the head plates are joined to the reinforcing member as shown in Fig. 1, at least one of 
the head plates is in the form of an outwardly bulging dome, and of the reinforcing member has 
an end portion which adjacent to the domelike head plate projects beyond the trunk and is fitted 
to the form of the outwardly bulging dome of the at least one of the head plates as shown in Fig. 
1. 

For claim 2, Hardgrove et al. discloses the pressure vessel liner wherein the combined 
length of joints 20 between each of the head plates and the reinforcing member is at least 60% of 
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the combined length of portions of the reinforcing member in contact with an inner surface of the 
head plate as shown in Fig. 1. 

For claim 4, Hardgrove et al. discloses the pressure vessel liner wherein the head plates 
are formed separately from the trunk and are joined respectively to opposite ends of the trunk as 
shown in Fig. 1. 

For claim 5, Hardgrove et al. discloses the pressure vessel liner wherein one of the head 
plates is formed integrally with one end of the trunk and the other head plate is formed separately 
from the tank and joined to the other end of the trunk as stated in column 4, lines 23 - 26. 

For claim 7, Hardgrove ct al. discloses the pressure vessel liner wherein one of the head 
plates has a flat inner surface as shown in Fig. 1 . 

For claim 20, Hardgrove et al. discloses the pressure vessel comprising a pressure vessel 
liner which is covered with a fiber reinforced resin layer 7 over an outer peripheral surface 
thereof as stated in column 4, lines 39 - 47. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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2. Claims 8-9, 12, 15 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hardgrove et al. (US 5,407,092) in view of Blair et al. (US 6,095,367) and Klotz et al. 
(US 6,517,614 Bl). 

For claim 8, Hardgrove et al. discloses a process for fabricating a pressure vessel liner 
comprising extruding a tubular trunk 6 having open ends at opposite ends; forming two head 
plates at least one which is in the form of an outwardly bulging dome as stated in column 4, lines 
23 - 23 and shown in Fig. 1, the head plates being configured to be joined to the trunk at the 
opposite ends and close the open ends of the trunk, respectively as shown in Fig. 1; a reinforcing 
member 9, 1 1, and 21 configured to divide an interior space formed by the trunk and the head 
plates into a plurality of spaces (24 and the interior of the reinforcing member), the reinforcing 
member having an end portion which is configured to project beyond the trunk and is fitted to 
the form of the outwardly bulging dome as shown in Fig. 1 ; inserting the reinforcing member 
into the trunk such that the end portion of the reinforcing member projects beyond the trunk, and 
is fitted to the form of the outwardly bulging dome of the at least one of the head plates; joining 
the trunk to the reinforcing member joining the two head plates respectively to the opposite ends 
of the trunk as shown in Fig. 1; and joining the two head plates to the reinforcing member. 
Hardgrove et al. does not explicitly express the reinforcing member to be extruded or the joining 
the head plates to the reinforcing member by friction agitation. However, Blair et al. does 
disclose tubular trunks 12 (cells) formed by extruding in column 9, lines 23 - 25, where the trunk 
is being extruding this also forms the head plates. It is well known in the art the ability to 
extrude tubular structures along with internal structures that will be inserted into the tubular 
structure to create a specific shape. Klotz et al. discloses synthetic resin housing parts bonded by 
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friction welding as stated in claim 5. It is well known in the art the ability to bond structures 
together to create a specific shape. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the method of extruding of Blair et al. with the apparatus of Hardgrove et al. to 
allow for creating a specific shape to increase compact-ability or create a more aesthetic appeal. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the method of bonding of Klotz et al. with the apparatus of Hardgrove et al. to 
allow for creating a specific shape to increase the integrity of the overall structure. 

For claim 9, Hardgrove et al. modified as above discloses the process for fabricating a 
pressure vessel liner wherein the trunk is joined to the reinforcing member by friction agitation 
from outside the trunk. 

For claim 12, Hardgrove et al. discloses a process for fabricating a pressure vessel liner 
comprising extruding a tubular trunk having open ends at opposite ends and a reinforcing 
member extending dividing an interior space of the trunk into a plurality of spaces in the form of 
an integral assembly, the reinforcing member having an end portion projecting beyond the trunk 
and configured to be fitted to the form of an outwardly bulging dome of at least one of head 
plates configured to be joined to the trunk at the opposite ends and close the open ends of the 
trunk, respectively; forming two head plates at least one of which is in the form of the outwardly 
bulging dome, the head plates being configured to be joined to the trunk at the opposite ends and 
close the open ends of the trunk, respectively; joining the two head plates respectively to the 
opposite ends of the trunk such that the wherein at least one of the head plates is in the form of 
an dome, an end portion of the reinforcing member adjacent to is fitted to the form of the 
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outwardly bulging dome of the at least one of the head plates; and joining the two head plates to 
the reinforcing member. Hardgrove et al. does not explicitly express the reinforcing member to 
be extruded or the joining the head plates to the reinforcing member by friction agitation. 
However, Blair et al. does disclose tubular trunks 12 (cells) formed by extruding in column 9, 
lines 23 - 25, where the trunk is being extruding this also forms the head plates. It is well known 
in the art the ability to extrude tubular structures along with internal structures that will be 
inserted into the tubular structure to create a specific shape. Klotz et al. discloses synthetic resin 
housing parts bonded by friction welding as stated in claim 5. It is well known in the art the 
ability to bond structures together to create a specific shape. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the method of extruding of Blair et al. with the apparatus of Hardgrove et al. to 
allow for creating a specific shape to increase compact-ability or create a more aesthetic appeal. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the method of bonding of Klotz et al. with the apparatus of Hardgrove et al. to 
allow for creating a specific shape to increase the integrity of the overall structure. 

For claim 15, Hardgrove et al. discloses a process for fabricating a pressure vessel liner 
including comprising forming a tubular trunk having open ends at opposite ends and a head plate 
closing one of the open ends of the trunk by forging in the form of an integral assembly forming 
a head plate configured to close the other open end of the trunk, at least one of the head plates in 
the form of an outwardly bulging dome, extruding a reinforcing member configured to divide an 
interior space formed by the trunk and the head plates into a plurality of spaces, the reinforcing 
member having an end portion which is configured to project beyond the trunk and is fitted to 
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the form of the outwardly bulging dome; inserting the reinforcing member into the trunk such 
that the end portion of the reinforcing member projects outward beyond the trunk, of the member 
and is fitted to the form of the outwardly bulging dome of the at least one of the head plates; 
joining the trunk to the reinforcing member joining the head plate formed separately from the 
trunk to the other end of the trunk and joining the two head plates to the reinforcing member. 
Hardgrove et al. does not explicitly express the reinforcing member to be extruded or the joining 
the head plates to the reinforcing member by friction agitation. However, Blair et al. does 
disclose tubular trunks 12 (cells) formed by extruding in column 9, lines 23 - 25, where the trunk 
is being extruding this also forms the head plates. It is well known in the art the ability to 
extrude tubular structures along with internal structures that will be inserted into the tubular 
structure to create a specific shape. Klotz et al. discloses synthetic resin housing parts bonded by 
friction welding as stated in claim 5. It is well known in the art the ability to bond structures 
together to create a specific shape. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the method of extruding of Blair et al. with the apparatus of Hardgrove et al. to 
allow for creating a specific shape to increase compact-ability or create a more aesthetic appeal. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the method of bonding of Klotz et al. with the apparatus of Hardgrove et al. to 
allow for creating a specific shape to increase the integrity of the overall structure. 

For claim 18, Hardgrove et al. modified as above discloses the process for fabricating a 
pressure vessel liner wherein the trunk is joined to the reinforcing member by friction agitation 
from outside the trunk. 
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3. Claims 10, 13, 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hardgrove et al. (US 5,407,092) in view of Blair et al. (US 6,095,367) and Klotz et al. (US 
6,517,614 BP and further in view of Taylor (US 7,093,337 Bl). 

For claim 10, Hardgrove et al. does not disclose the process for fabricating a pressure 
vessel liner wherein one of the head plates is formed and an outwardly extending projection is 
formed on an outer surface of said one head plate integrally therewith when said one head plate 
is formed by forging, and which includes providing a mouthpiece portion 3 by forming a through 
bore extending from an outer end face of the projection to an inner surface of said one head plate 
after joining the two head plates respectively to the opposite ends of the trunk and joining the 
two head plates to the reinforcing member. However, Taylor discloses that all of the 
components of his apparatus may be formed by forging. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the method of forging of Taylor with the apparatus of Hardgrove ct al. to allow for 
the closing of porosity, weld cracks and no sand inclusions which improve the integrity of the 
apparatus structure. 

For claim 13, Hardgrove et al. does not disclose the process for fabricating a pressure 
vessel liner according to claim 12 wherein one of the head plates is formed by forging and an 
outwardly extending projection is formed on an outer surface of said one head plate integrally 
therewith when said one head plate is formed by forging, and which includes providing a 
mouthpiece portion 3 by forming a through bore extending from an outer end face of the 
projection to an inner surface of said one head plate after joining the two head plates respectively 
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to the opposite ends of the trunk and joining the two head plates to the reinforcing member. 
However, Taylor discloses that all of the components of his apparatus may be formed by forging. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the method of forging of Taylor with the apparatus of Hardgrove et al. to allow for 
the closing of porosity, weld cracks and no sand inclusions which improve the integrity of the 
apparatus structure. 

For claim 16, Hardgrove et al. does not disclose the process for fabricating a pressure 
vessel liner wherein when the integral assembly of the trunk and the head plate is formed by 
forging, an outwardly extending projection is formed on an outer surface of the head plate 
integrally therewith, and which includes providing a mouthpiece portion 3 by forming a through 
bore extending from an outer end face of the projection to an inner surface of the head plate after 
joining the head plate formed separately from the trunk to the other end of the trunk and joining 
the two head plates to the reinforcing member. However, Taylor discloses that all of the 
components of his apparatus may be formed by forging. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the method of forging of Taylor with the apparatus of Hardgrove et al. to allow for 
the closing of porosity, weld cracks and no sand inclusions which improve the integrity of the 
apparatus structure. 

For claim 17, Hardgrove et al. does not disclose the process for fabricating a pressure 
vessel liner wherein the head plate for closing the other open end of the trunk is formed by 
forging, and an outwardly extending projection is integrally formed on an outer surface of the 
head plate to be formed by forging, and which includes providing a mouthpiece portion 3 by 
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forming a through bore extending from an outer end face of the projection to an inner surface of 
the head plate after joining the head plate formed separately from the trunk to the other end of 
the trunk and joining the two head plates to the reinforcing member. However, Taylor discloses 
that all of the components of his apparatus may be formed by forging. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the method of forging of Taylor with the apparatus of Hardgrove et al. to allow for 
the closing of porosity, weld cracks and no sand inclusions which improve the integrity of the 
apparatus structure. 

4. Claims 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hardgrove et al. (US 5,407,092) in view of Klenk et al. (US 2004/0038094 Al). 

For claim 21, Hardgrove et al. modified as above does not disclose the fuel cell system 
comprising a fuel hydrogen pressure vessel, a fuel cell and pressure piping for delivering fuel 
hydrogen gas from the pressure vessel to the fuel cell therethrough, the fuel hydrogen pressure 
vessel comprising a pressure vessel according to claim 20. Klenk et al, does disclose a fuel cell 
system comprising a fuel hydrogen pressure vessel 10 (reformer), a fuel cell (as stated in page 2, 
paragraph [0029], lines 8 - 14) and pressure piping 8 and 9 (inlet and outlet pipe) for delivering 
fuel hydrogen gas from the pressure vessel to the fuel cell therethrough, the fuel hydrogen 
pressure vessel comprising a pressure vessel according to claim 20. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the fuel hydrogen pressure vessel along with a fuel cell and pressure piping of 
Klenk et al. with the apparatus of Kobayashi to allow for use of fuel cell power to have two 
power sources which help create an alternative means for power. 
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For claim 22, Kobayashi modified as above discloses the fuel cell motor vehicle having 
installed therein a fuel cell system according to claim 21 as stated in claim 10 of Klenk et al. 
5. Claims 23 - 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hardgrove et al. (US 5,407,092) in view of Klenk et al. (US 2004/0038094 Al) and further in 
view of Fave et al. (US 2004/0033402 Al). 

For claim 23, Hardgrove et al. modified as above does not disclose the cogeneration 
system comprising a fuel cell system. Faye et al. does disclose the cogeneration system 
comprising a fuel cell system according to claim 2 1 . 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the fuel cell system of Faye et al. with the apparatus of Hardgrove et al. modified as 
above to allow for an alternative way to power a vehicle creating a backup if the initial one fails. 

For claim 24, Hardgrove et al. modified as above does not disclose the natural gas supply 
system comprising a natural gas pressure vessel and pressure piping for delivering natural gas 
from the pressure vessel therethrough, the natural gas pressure vessel being a pressure vessel 
according to claim 20. Faye et al. does disclose the natural gas supply system comprising a 
natural gas pressure vessel 2 and pressure piping for delivering natural gas from the pressure 
vessel therethrough, the natural gas pressure vessel being a pressure vessel according to claim 
20. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the natural gas supply system of Faye et al. with the apparatus of Hardgrove et al. 
modified as above to allow for an alternative way to power a vehicle creating a backup if the 
initial one fails. 
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For claim 25, Kobayashi does not disclose the cogeneration system comprising a natural 
gas supply system according to claim 24, a generator and a generator drive device. Faye et al. 
does disclose the cogeneration system comprising a natural gas supply system according to claim 
24, a generator and a generator drive device (engine) as stated in background of invention in 
page 2, paragraph [0025], lines 4 - 10. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the natural gas supply system of Faye et al. with the apparatus of Hardgrove et al. 
modified as above to allow for an alternative way to power a vehicle creating a backup if the 
initial one fails. 

For claim 26, Hardgrove et al. modified as above does not disclose the natural gas motor 
vehicle comprising a natural gas supply system according to claim 24 and an engine for use with 
natural gas as a fuel. Faye et al. does disclose the natural gas motor vehicle comprising a natural 
gas supply system according to claim 24 and an engine for use with natural gas as a fuel as stated 
in background of invention in page 2, paragraph [0025], lines 4 - 10. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use the natural gas supply system of Faye et al. with the apparatus of Hardgrove et al. 
modified as above to allow for an alternative way to power a vehicle creating a backup if the 
initial one fails. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to whose telephone number is 571-270-5576. The examiner can 
normally be reached on Monday to Thursday, 6:00 AM - 4:30 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lesley Morris can be reached on 571-272-665 1 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/JK/ 

April 1,2010 



/LESLEY D MORRIS/ 

Supervisory Patent Examiner, Art Unit 361 1 



